Both the fraction of stem over differentiated cell numbers, Ns/N d , and the cell division rate, ms, experience relatively large variations (three decades) when different human tissues are considered. However, in a two-dimensional plot points are not randomly scattered. Two groups of tissues and a "transition region" at ms ≈ 8/yr are apparently identified. I present an analysis of the data from the point of view of the master equations for the number of cells and the rate of energy consumption under tissue homeostasis.
Introduction. In a recent work [1, 2] , with the purpose of correlating stem-cell numbers and division rates with the lifetime risks of cancer in human tissues, a set of values for these stem-cell magnitudes was compiled. Apart from any criticism [3] , the data reveal some general trends that are worth analysing.
First, the data show relatively large variations. For example, the stem-cell division rate in colon cripts is estimated by the authors as 73/year, whereas for bronchioalveolar cells the rate is around 0.07/year, i.e. three orders of magnitude smaller. Similar variations are exhibited by the quotient N s /N d between the stem and differentiated cell numbers in the tissues. Table I contains a summary of the data.
Two comments should be added with regard to the data in Tab. I. First, N d is approximated by the total number of cells (the data provided in Refs 1 and 2). And second, we use a small, but nonzero, division rate for neurons and glial cells [4] .
In spite of the large variations, in a two-dimensional plot points are not randomly scattered, as shown in Fig.  1 . Two groups or clusters of tissues are apparent.
On the other hand, in each group of tissues, the mag- 
Combining these equations, we arrive to a condition, expressing the constance of the number of cells, that is the number of new cells equals the number of replaced ones:
The stationary values for N s and N t are determined from:
I assume that r d is characteristic of a tissue. It depends on physiological and functional aspects. The other parameters, m s , m t and d t are partially determined by r d or shall fulfill additional requirements. For example, when we move from the lung tissue to the epidermis, r d notably increases. Thus, according to Eq. (3), the mitotic rates or the cell number ratios, or both, shall increase also.
Interpreting the data. I shall assume also that the following relations hold for the number of cells and the mitotic rates:
The small number of stem cells probably is, along with other characteristics like asymmetric DNA replication, tissue architecture, etc [5] , an evolutionary strategy to minimize DNA damage related to somatic mutations. N s and m s should, thus, be kept as small as possible. In cases where anyone of these magnitudes takes relatively high values, then the second one is decreased, as clearly shown in the lower panel of Fig. 1 . Minimization of DNA damage probably requires that N t should be kept small also.
We shall see below, on the other hand, that small numbers of stem and transit cells reduce energy expenditure in the tissue under homeostatic conditions. Because of Eqs. (4):
meaning that m t should be much greater than r d in order to minimize N t . However, there is an upper bound for m t related to the minimal time of around 10 h for DNA replication in eukaryotes [6] . That is,
High values of m t have a negative impact on DNA damage, which is probably compensated by the finite lifetime of transit cells. The lower branch in Fig. 1 , the red squares, seem to be tissues for which m t is near its limiting vale, given by Eq. (6).
Indeed, let us consider the extreme points in the lower branch. In the colon, N s /N d ≈ 0.007 and the turnover rate is r d ≈ 60/yr [7] . A rough estimation of N t from N t /N d ≥ 10 N s /N d ≈ 0.07, leads to m t ≤ r d /0.07 ≈ 850/yr, above the upper bound. Thus, m t should be fixed to the upper limit, and N t /N d estimated from r d /m t .
The second extreme point corresponds to blood, for which N s /N d ≈ 0.000045, and r d ≈ 5.3. Notice that there is a wide variation in the turnover rates of blood cells, ranging from a few days for white cells to a few months for red cells [7] . The given r d is a numberweighted average. The rough estimation N t /N d ≥ 10N s /N d ≈ 0.00045 leads to m t ≤ 11700/yr, a meaningless result. The actual m t should be close to the limiting value.
In conclusion, type II tissues are characterized by m s ≥ r d and m t near its upper limit, 730/yr.
On the other hand, the upper branch of Fig. 1 , the blue circles, correspond to tissues for which m t is not close to its limit, given by Eq. (6). For example, in the epidermis, with N s /N d ≈ 0.032, N t /N d ≈ 0.32 [1] , and r d ≈ 18/yr [7] , the division rate is m t ≈ 54/yr. Notice also that m s ≈ 7.6/yr << r d in the present case.
Rates of energy expenditure under homeostatic conditions. The energy per unit time spend by a cell under stationary conditions is to be written as a linear function of the mitotic rate: g = g 1 +g 2 m. The g 1 and g 2 constants are tissue specific. In the differentiated cells, not exhibiting proliferative capacity, m d = 0, and only the first term is present. For the whole tissue, we get: 
I used Eq. (3) in the process of simplifying Eq. (7).
The first term, g 1 N d , comes from the differentiated cells. Preliminary results seem to suggest three levels of power expenditure by the transit cells in the tissues under study.
